Lipid mixing in dimyristoyl phosphatidylcholine-dimyristoyl glycerol dispersions: spin label ESR studies.
The lipid transfer and mixing properties in hydrated dispersions of dimyristoyl phosphatidylcholine (DMPC)/dimyristoyl glycerol (DMG) binary mixtures have been investigated by using electron spin resonance spectroscopy of the spin-labelled lipid components. The assay system is based on the reduction in spectral broadening from spin-spin interactions that takes place by dilution of the spin-labelled lipid on transfer to a 9-fold excess of dispersions that contain no spin label. Lipid dispersions with DMPC:DMG compositions of 70:30, 40:60 and 20:80 mol/mol, for which the fluid phases have lamellar, inverted hexagonal and isotropic structures, respectively, have been studied. Essentially no transfer of spin-labelled lipid takes place for any of the lipid mixtures in the lamellar gel phase, or in dispersions of DMPC alone at all temperatures studied. The greatest degrees of transfer are found in the fluid phase of the DMPC/DMG mixtures. In general, the extent of lipid transfer is greater for the diacylglycerol component than for the phosphatidylcholine component. The extent of transfer of phosphatidylcholine is very low in the fluid lamellar phase of the 70:30 mol/mol DMPC/DMG, as compared with that of diacylglycerol. Only in the case of the 40:60 mol/mol DMPC/DMG mixture, in the inverted hexagonal phase, are the extents of transfer comparable for both phosphatidylcholine and diacylglycerol components, indicating a bulk transfer of lipid within the dispersions. The largest extent of transfer is found for diacylglycerol in the 20:80 mol/mol DMPC/DMG mixture in the isotropic phase.